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Description 

The present invention relates to a process for the 
production of milk and cream with a predetermined fat 
content. 5 

Such a process is per se known from Deutsche 
Molkerei-Zeitung. vol. 108, no. 30. 1987 (DMZ) and 
Voedingsmiddelentechnologle, vol. 8. no. 35, 27 au- 
gustus 1975, biz. 11-1 3 (VMT). DMZ desclbes a proc- 
ess in which raw milk is fed to a centrifuge, in which io 
the milk is separated in a high-fat and low-fet fraction. 
Part of the high-fat fraction is added to the low-fat 
fraction and the excess hlgh*fat fraction and standar- 
dized milk are discharged. The fiat content in the high- 
fat fraction is measured by a density meter. Further is 
the volume flow In the high-fat fraction, In the low-fat 
fraction and in the connecting pipe, through which an 
amount of the high-fat fraction is added to the low-fet 
fraction, is measured. The total flow of the high-fat 
fraction is controlled by one valve. The addition of 20 
high-f^t fraction to the low-fet flection Is controlled by 
a valve which controls the discharge of the high-fet 
fraction. In the connecting pipe between the high-fat 
and low-fat fractions there is provided a vah/e with a 
f bced setting. The disadvantage of this process Is that 25 
the pressure In the high-fet fraction near the connect- 
ing pipe is not maximal and is affected by the flow 
through the valve in the high-fat fraction before the 
connecting pipe, the flow through the valve in the 
high-fat fraction after the connecting pipe and the 30 
flow through the valve In the connecting pipe itself, 
which has fixed settings. This means that the pres- 
sure in the high-fat fraction near the connecting pipe 
is also influenced by variations in the high-fat fraction 
discharge and standardized milk discharge. 35 

VMT describes a similar process. The pressure in 
the high-fat fraction near the connecting pipe is also 
not maxima! as this is again controlled by a valve in 
the high-fat fraction before the connecting pipe. The 
addition of high-fet fraction to the low-fat fraction Is 40 
controlled by a valve In the high-fet fraction after the 
connecting pipe, a control valve in the connecting 
pipe and a valve in the connecting pipe with f bced set- 
tings. This process is adversely affected by variations 
in the high-fat fraction discharge. 45 

The present Invention has the object to provide 
an improved process, which does not have the disad- 
vantages according to the prior art According to the 
invention a process Is provided for the production of 
milk and cream with a predetermined fat content, in so 
which raw milk is separated by a centrifuge into a 
high-fat fraction (cream) an a low-fat fraction (skim- 
med milk), in which the fat content in the high-fat frac- 
tion is determined and the fat content In the low-fat 
fraction is kept at a negligibly low level, the volume 55 
flow of the low-fat and high-fat fraction is determined 
and a specific part of the high-fat fraction is then add- 
ed to the low-fat fraction for obtaining milk of the de- 



sired fat content (standardized milk), and the romalrv 
ing part of the high-fat fraction (cream) is drained off 
through a control valve, In which the part of the high- 
fat fraction added to the low-fat fraction is regulated 
by means of a control valve which in conjunction with 
the control valve for discharge of the remaining part 
of the high-fet fraction is confrolled on the basis of the 
volume flow of the tow-fat fraction, on the basis of the 
volume flow of the part of the high-fet fraction added 
to the low-fat fraction, on the basis of the volume flow, 
and the density measurement of the high-fat fraction, 
before the addition to the low-fat fraction, in such a 
way thatthe density of the high-fat fraction - and thus 
the fat content - is maintained at a set value. 

By means of the two control valves the ratio be- 
tween the quantity of aeam to be added to the low- 
^t fraction and the quantity of cream to be discharged 
can be set without the pressure in the high-fat fraction 
thereby being affected. The pressure in the high-fat 
fraction is controlled by the two valves on the basis 
of the density measurement, which again indicates a 
measure of the fat content. Since the pressure in the 
high-fat fraction is thus held constant, the centrifuge 
remains in the same working point. 

If the standardized milk is conveyed to a homog- 
enizer, it Is advantageous according to the invention 
for the raw milk to be conveyed to the centrifuge via 
a control valve which is controlled in such a way that 
the pressure in the discharge pipe for the tow-fat frac- 
tion remains constant With the use of a homogenteer 
it is a requirement that the volume flow to the homog- 
enizer should be constant. The pressure In the low-fat 
fraction Is thus stabilized using this regulable valve. 

The Invention Is also embodied in a device for the 
application of the process, comprising a centrifuge 
with a supply pipe for the raw milk and a discharge 
pipe for the high-fat fraction and a discharge pipe for 
the low-fat fraction, a connecting pipe which connects 
the discharge pipe for the high-fat fraction to the dis- 
charge pipe for the low-fat fraction, a densimeter and 
a volume flow meter in the pipe for the high-fat frac- 
tion in the region between the centrifuge and the con- 
necting pipe, and a control valve in the discharge pipe 
for the high-fat fraction, disposed downstream of the 
connection of the connecting pipe, viewed in the di- 
rection of flow, a volume flow meter in the connecting 
pipe, and a volume flow meter in the discharge pipe 
for the low-fat fraction In the region between the cen- 
trifuge and the connection of the connecting pipe. In 
which 

the connecting pipe is provided with a control valve 
which together with the control valve In the discharge 
pipe of the high-fat fraction is connected to a confrol 
element which controls the two control valves on the 
basis of the measured value of the three volume flow 
meters and of the densimeter in the pipe for the high- 
fat fraction, in such a way that the density, and thus 
the fat content, in the high-fat fraction ren^ains con- 
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stant 

The invention is explained in greater detaii witti 
reference to the drawing, which shows an exampie of 
an emt>odiment of the device according to the inven- 
tion in a single figure. 5 

in the figure reference number 1 indicates a cen- 
trifuge, to which a suppiy pipe 2 for raw milk and a dis- 
charge pipe 3 for the high-fat fraction (cream) and a 
discharge pipe 4 for the iow-fat fraction are connect- 
ed. The discharge pipes 3 and 4 are connected to io 
each other by means of a connecting pipe 5, which 
divides each of the discharge pipes 3 and 4 into two 
sections 3. 3' and 4, 4'. 

A volume flow meter 6 and a densimeter 7 are in- 
corporated in the discharge pipe 3 between the cen- is 
trifuge 1 and the connection of the connecting pipe 5, 
while a control valve 8 is disposed downstream of the 
connecting pipe 5. 

A pressure-controlled valve 9 for setting the 
working point of the centrifuge and a volume flow me- 20 
ter 1 0 are disposed in t he discharge pipe 4 for the low- 
fat firaction between the centrifuge and the oonneo- 
tion of the connecting pipe. 

Finally, a volume flow meter 11 and a control 
valve 12 are provided in the connecting pipe 5. 25 

The device is provided with a control element 13 
which controls the two control valves 8 and 1 2 on the 
basis of measured values coming from the volume 
flow meters 10 and 11 and from the densimeter 7. The 
two control valves thus have a dual purpose. On the 30 
one hand, they regulate the amount of cream con- 
veyed through the connecting pipe 5 to the low-fat 
fraction and, on the other, these two control valves 
keep the fat content in the cream constant by means 
of the densimeter 7. 35 

A change in the fat content In the high-fat fraction 
will generally be reflected in a change in the volume 
flow of the high-fat firaction. Such a change will be de- 
tected by the densimeter 7 with some time lag. In or- 
der to be able to make the control element 13 react 40 
more quickly to such a change, provision is made for 
the volume flow meter 6. which emits a signal to the 
control element, so that when the fat content is 
changed the control element can react more quickly 

to It. 45 

It will be dear that the volume flow meters 6 and 
10 and 11 can also be provided in a different way in 
the pipes, in such a way that the volume flow can be 
derived or calculated in each of the pipes or pipe sec- 
tions, so 

If the standardized milk is fed to a homogenizer 
14 disposed In the pipe section 4' before being dis- 
charged, it is necessary to keep the volume flow in 
the pipe section 4' constant For this purpose, provl- 
sk>n is made in the raw milk suppiy pipe connected to 55 
the centrifuge for a control valve 15 which Is control- 
led by means of a pressure recorder 16 disposed in 
the pipe 4, in order to keep the pressure in this pipe 



at a constant value. 

By means of the devtee described above it is thus 
possible to produce both cream and standardized 
milk with predetermined fat percentages. Since the 
control is designed in such a way that the action of the 
centrifuge is not thereby affected, a very rapid control 
is possible, with a sufficiently high pressure differ- 
ence between the high-fat firaction and the low-M 
fraction being maintained for it to be possible always 
to add an adequate required quantity of cream via the 
pipe 5 to the low-fat firaction so that the device has a 
wide control range. 



Claims 

1. Process for the production of milk and cream with 
predetermined fat content, in which raw milk is 
separated by a centrifuge into a high-fat firaction 
(cream) and a low-fat firaction (skimmed mOk), in 
which the fat content in the high-fat fraction is de- 
termined and the fat content In the low-fat frac- 
tion is kept at a negligibly low level, the volume 
flow of the low-fat and high-fat fraction is deter- 
mined, and a specific part of the high-fat firaction 
Is then added to the low-fat fraction for obtaining 
milk of the desired fat content (standardized 
milk), and the remaining part of the high-fat frac- 
tion (cream) is drained off through a control valve 
(8), in which the part of the high-fat firaction add- 
ed to the low-fat fiBctlon Is regulated by means of 
a control valve (12) which In conjunctbn with the 
control valve (8) for discharge of the remaining 
part of the high-fat fraction Is controlled on the 
basis of the volume flow (1 0) of the low-fat firac- 
tk>n, on the basis of the volume flow (11) of the 
part of the high-fat fraction added to the low-fat 
fraction, on the basis of the volume flow (8), and 
the density measurement (7) of the high-fat firac- 
tion, before the addition to the low-fat firaction In 
such a way that the density of the high-fat firac- 
tion - and thus the fat content - Is maintained at 
a set value. 

2. Process according to Claim 1 , In which the stan- 
dardized mUk Is conveyed to a homogenizer (14). 
and the raw milk Is fed to the centrifuge (1) via a 
control valve (15) which is controlled in such a 
way that the pressure In the discharge pipe (4) for 
the low-fat fraction remains constant. 

3. Device for the application of the process accord- 
ing to one of the preceding claims, comprising a 
centrifuge (1) with a supply pipe (2) for the raw 
milk and a discharge pipe (3) for the high-fat frac- 
tion and a discharge pipe (4) for the low-fat firac- 
tion, a connecting pipe (5) which connects the 
discharge pipe (3) for the high-fat firaction to the 
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discharge pipe (4) for the low-fat fraction, a den- 
simeter (7) and a volume flow meter (6) in the 
pipe (3) for the high-fat firaction in the region be- 
tween the centrifuge (1) and the connecting pipe 
(5) and a control valve (8) in the discharge pipe 5 
(3') for the high-fat fraction, disposed down- 
stream of the connection of the connecting pipe 
(5), viewed In the direction of flow, a volume flow 
meter (11) in the connecting pipe (5), and a vol- 
ume flow meter (10) in the discharge pipe (4) for io 
the low-fat fraction in the region between the 
centrifuge (1) and the connection of the connect- 
ing pipe (5), In which the connecting pipe (5) Is 
provided with a control valve (12) which together 
with the control valve (8) in the discharge pipe is 
(3') of the high-fat fraction is connected to a con- 
trot element (13) which controls the two control 
valves (8, 1 2) on the basis of the measured value 
of the three volume flow meters (6, 10, 11) and 
of the densimeter (7) In the pipe (3) for the high- 20 
fat fraction In such a way that the density and 
thus the fat content In the high-fat fraction re- 
mains constant. 

4. Device according to Claim 3. in which the stan- 25 
dardized milk Is conveyed to a homogenizer (14), 
and a control valve (15) Is accomodated in the 
supply pipe (2) for raw milk to the centrifuge (1). 
said control valve (15) being controlled by means 
of the pressure in the discharge pipe (4) for the 30 
low-fat fraction In order to keep this pressure con- 
stant 



PatentansprQche 35 

1. Verfahren zur Herstellung von Milch und Sahne 
mit vorbestimmten Fettgehalt, bei dem Rohmilch 
mittels einer Zentrifuge in eine Fraktion mIt ho- 
hem Fettanteil (Sahne) und eine Fraktion mit ge- 40 
ringem Fettanteil (Magermllch) getrennt wird, wo- 
bei der Fettgehalt in der Fraktion mit hohem Fett- 
anteil bestlmmt wird und der Fettgehalt in der 
Fraktion mit geringem Fettanteil auf einem ver- 
nachlSssigbar geringem Niveau gehalten wird, 4S 
der Volumenflu& der Fraktlonen mit geringem 
Fettanteil und mit hohem Fettanteil bestlmmt wird 
und ein spezlf ischer Teil der Fraktion mit hohem 
Fettanteil dann der Fraktion mit geringem Fettan- 
teil zugegeben wird, um Milch mit dem gewQnsch- so 
ten Fettgehalt (standardisierte Milch) zu erhal- 
ten, und der restllche Tell der Fraktion mit hohem 
Fettanteil (Sahne) durch eIn SteuerventO (8) ab- 
geleitet wird, wobel der Tell der Fraktion mit ho- 
hem Fettanteil, der der Fraktton mit geringem ss 
Fettanteil zugegeben wird, mittels eines Steuer- 
ventlls (12) geregelt wird, welches In Verblndung 
mit dem Steuerventil (8) zum Ablassen des rest- 



lichen Tells der Fraktion mit hohem Fettanteil auf 
der Grundlage des Vdumenflusses (10) der 
Fraktion mit geringem Fettanteil, auf der Grund- 
lage des Volumenflusses (11) des Teils der Frak- 
tion mit hohem Fettanteil, der der Fraktion mit ge- 
ringem Fettanteil zugegeben wird, auf der Grund- 
lage des Volumenflusses (6) und der Dichtemes- 
sung (7) der Fraktion mit hohem Fettanteil vorZu- 
gabe zu der Fraktion mit geringem Fettanteil auf 
eine derartige Art und Weise gesteuert wird, da& 
die Dichte der Fraktion mit hohem Fettanteil - und 
somit der Fettgehalt - auf einem festen Wert ge- 
halten wird. 

2. Verfahren gemSQ Anspruch 1 , worin die standar- 
disierte Mflch einem Homogenlsierapparat (14) 
zugefuhrt wird, und die Rohmilch mittels elnes 
Steuerventiles (15) der Zentrifuge (1) zugefuhrt 
wind, welches so gesteuert wird, da& der Druck in 
der Abla&leltung (4) fur die Fraktion mit geringem 
Fettanteil konstant blelbt. 

3. Vorrichtung zur Anwendung des Verfahrens ge- 
maa einem der voranstehenden Anspruche, um- 
fassend eine Zentrifuge (1) mit einer Zufuhrlel- 
tung (2) fOr die Rohmilch und eine AblaHleltung 

(3) fur die Fraktion mit hohem Fettanteil und eine 
Abla&leitung (4) fur die Fraktton mit geringem 
Fettanteil, eine Verbindungsleitung (5), welche 
die AblaOleitung (3) fQr die Fraktion mit hohem 
Fettanteil mft derAbla&leitung (4) fur die Fraktion 
mit geringem Fettanteil verbindet, ein Densimeter 
(7) und ein Volumenflu&me&gerit (6) in der Le\- 
tung (3) fQr die Fraktion mit hohem Fettanteil Im 
Berelch zwischen der Zentrifuge (1) und der Ver- 
bindungsleitung (5) und ein Steuerventil (8) In der 
AblaBleitung (3*) fur die Fraktion mit hohem Fett- 
anteil, welches in Flu&richtung gesehen stromab- 
wdrts von der Verblndung der Verbindungslei- 
tung (5) angeordnet 1st, ein Volumenflu&meage- 
rSt (11) in der Verbindungsleitung (5) und einem 
Voiumenflu&meOgerdt (10) in der Abla&leitung 

(4) fur die Fraktion mit geringem Fettanteil Im Be- 
relch zwischen der Zentrifuge (1) und der Verbln- 
dung der Verbindungsleitung (5), wobel die Ver- 
bindungsleitung (5) mit einem Steuerventil (12) 
versehen 1st, welches zusammen mit dem Steu- 
erventil (8) in der AblaHleitung (3*) der Fraktion 
mit hohem Fettanteil mit einem Steuerelement 
(13) verbunden ist, welches die zwei Steuerven- 
tlle (8, 12) auf der Grundlage des gemessenen 
Wertes der drei VolumenfludmeBgerite (6, 10, 
11) und des Densimeters (7) in der Leitung (3) fur 
die Fraktion mit hohem Fettanteil auf derartige 
Art und Weise steuert. daQ die Dichte, und somit 
der Fettgehalt, in der Fraktion.mit hohem Fettan- 
teil konstant bleibt 
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4. Vorrichtung gemgH Anspruch 3, worin die start- 
dardisierte Milch einem Homogenisierapparat 

(14) zugefQhrt wird und ein Steuerventil (15) In 
der Zufuhrieitung (2) fOr die Rohmilch an die Zen- 
trifuge (1) angeordnet ist, wobei das Steuerventil 5 

(15) mittels des Druckes in der AblaQleitung (4) 
fOr die Fraktion mit geringem Fettantell gesteuert 
wird, urn diesen Druck konstant zu halten. 



Ravendicatlons 

1. Proc6d6 pour la production de lalt et de cr&me 
ayant une teneur prdddterminde en matidre gras- 

se. dans lequel le lait brut est s6par6 par une cen- is 
trifugeuse en une fraction riche en niatidre grasse 
(crdn^e) et une fraction pauvrs en mati^re grasse 
(lait 6a6ni6), dans lequel la teneur en matidre 
grasse de la fraction riche en matidra grasse est 
d6termin6e et la teneur en nnatidre grasse de la 20 
fraction pauvra en matidre grasse est malntenue 
d un niveau falble n^gligeable, les debits de la 
fraction riche en matidre grasse et de la fraction 
pauvre en matidre grasse sont d^termin^s, et 
une partle specif Ique de la fraction riche en ma- 25 
tidre grasse est ensulte aJout6e d la fraction pau- 
vre en matidre grasse pour obtenir un lalt ayant 
la teneur ddsir6e en matidre grasse (lait normali- 
se), et la partle restante de la fraction riche en 
matidre grasse (crdme) est 6vacu6e par une van- 30 
ne de oommande (8). dans lequel la partle de la 
fraction riche en matidre grasse ajout6e d (a frac- 
tion pauvre en matidre grasse est r6gul6e au 
moyen d'une vanne de commande (12) qui, en 
association avec la vanne de commande (8) pour 35 
la d6charge de la partie restante de la fraction ri- 
che en matidre grasse, est commandde en fonc- 
tion du debit (10) de la fraction pauvre en mati^re 
grasse, en fonctlon du d6bit (11) de la partle de 
la fraction riche en mati^re grasse ajout^e d la 40 
fraction pauvre en matldre grasse, en fonction du 
debit (6), et de la mesure de density (7) de la frac- 
tion riche en matiere grasse, avant addition d la 
fraction pauvre en metiers grasse de telle sorte 
que la densite de la fraction riche en matiere gras- 45 
se, et done la teneur en matiere grasse, soit main- 
tenue e une valeur donnee. 

2. Precede suh^ant la revendicatlon 1 . dans lequel le 

lait normalise est transporte vers un homogenei- so 
seur (14), et le lait brut est introduit dans la cen- 
trifugeuse (1) par rintermediaire d'une vanne de 
commande (1 5) qui est commandee de telle sorte 
que la prssslon regnant dans le conduit de de- 
charge (4) pour la fraction pauvre en matiere 55 
grasse, reste constante. 

3. Dispositif pour I'application du precede suivant 
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I'une queloonque des revendlcations preceden- 
tes, comprenant une centrifugeuse (1) avec un 
conduit d'allmentatlon (2) pour le lalt brut et un 
conduit de decharge (3) pour la fraction riche en 
matiere grasse et un conduit de decharge (4) pour 
la fraction pauvre en matiere grasse, un conduit 
de raccordement (5) qui relle le conduit de de- 
charge (3) pour la firaction riche en matiere grasse 
au conduit de decharge (4) pour la fractk)n pauvre 
en matiere grasse, un densitometre (7) et un de- 
bitmetre (6) dans le conduit (3) pour la firaction ri- 
che en matiere grasse dans la region comprise 
entre la centrifugeuse (1) et le conduit de raccor- 
dement (5) et une vanne de commande (8) dans 
le conduit de decharge (3') pour la fraction riche 
en matiere grasse, disposee en aval de la Jonc- 
tion du conduit de raccordement (5), par rapport 
e la direction de recoulement, un debitmetre (11) 
dans le conduit de raccordement (5), et un debit- 
metre (10) dans le conduit de decharge (4) pour 
la fraction pauvre en matiere grasse, situe dans 
la region comprise entra la centrifugeuse (1) et la 
jonctlon du conduit de raccordement (5), dans le- 
quel le conduit de raccordement (5) est pourvu 
d'une vanne de commande (12) qui, de meme 
que la vanne de commande (8) dans le conduit de 
dechange (3') de la fraction riche en matiere gras- 
se, est reunie d un element de pilotage (13) qui 
contr61e les deux vannes de commande (8, 12) en 
fonctton des valours mesurees dans les trois de- 
bitmetres (6, 10, 11) et le densitometre (7) dans 
le conduit (3) pour la fraction riche en matiere 
grasse, de telle sorte que la densite et done la te- 
neur en matiere grasse dans la firaction riche en 
maUere grasse, reste constante. 

4. Dispositif suivant ia revendicatlon 3, dans lequel 
le lait normalise est transporte vers un homoge- 
neiseur (14) et une vanne de commande (15) est 
situee dans le conduit d'alimentation (2) condui- 
sent le lait brut e la centrifugeuse (1 ), cette vanne 
de commande (15) etant commandee par la pres- 
sion dans le conduit de decharge (4) pour la frac- 
tion pauvre en matiere grasse afin de maintenlr 
cette presslon constante. 
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